Short step syntheses of indolo[2,3-a]carbazoles carrying an alkyl, allyl, or a glycosyl group at the 11-position and a novel 6,7-dihydro-13H-cyclopentano[mn]indolo[3,2-c]-acridine derivative by Somei Masanori et al.
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a)NaOMe,MeOH,reflux;ｂ)ＣH2=CHCH2Br,K2COs,ＤＭＦ,rt;c)PhCH2Br,K2CO3,ＤＭＦ,rt;。)ＣH2=CHCN,NaH,ＤＭＦ，
0°Ｃ;ｅ)ＤＤＱ;l)BrCH2CH2CN,ＤＭＦ,K2COs,９８°Ｃ;ｇ)dimethylacetyIenedicarboxylate,nitrobenzene,reflux； 
h)Ⅳ‐phenylmaleimide,nitrobenzene,refIux;I)anappropriatesugar;l)I)D-xyIose,MeOH,refIux;ii)Ac2qpyridine， 
rt;k)DxyloseorD-gIucose,MeOH,renux;I)ＡＣ20,pyridine,rt;、)i)NalO4,MeOH,H2qrt;ii)NaBH4,MeOH,rt；
､)0.5ＮHCI,MeOH,reflux． 
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Wcncxtturncdourattcntiontoll-6-jycosylindolo[2,3-水arbazolcs・ｓｏ,ｗcnccdcd1V-glycosylatcd
indolcs，Prcobra11cnskayaandco-workcrs6hadrcportcdasuitablcglycosylationmcthodtoproducclO 
withoutusinganyprotcctinggroup,consistmgofhcatingmdolincs（８）withanappropriatcsugar 
componcnＬｆｂｌｌｏｗｃｄｂｙｍ)Qoxidationoflhcrcsulting9・Combmationofthcirmethodwiththcabovc
Dicls-A1dcrapproachsccmcdｔｏｂｃｐｒｏｍｉｓｍｇｔｏｍｃｃｔｏｕｒｃｎｄＷｃｔｈｅｒcfbrcfirstcxamincdtllc 
glycosylationmcthodfbrthcsynthesisofl-(I3-D-xylopyranosyl)mclatonin（13)．Simplctreatmcntof 
2,3-dihydromclatonin7(11)withD-xylosc(３molcq)mrcfluxmgMcOH,fbllowedbyacctylationwith 
Ac20pyridinMffOrdcdal:lmixtureofdiastcrcomcrs(12)ｉｎ85％yieldThcmixturcwasoxidizcdto 
l3ｉｎ５６％yicldwithDDOindioxancatroomtempcraturc・
WiththissucccssfUlrcsults，weanowcd2btoreactwithD-xyloscandD-glucoscinrcfluxingMcOH・The
reactionsprocccdcdsuccessfUUyrcsultinginthcfOrmationsofthcdcsircdglycosylatcdproducts(14a） 
and(l4b)in98and86％yiclds,rcspcctivcly・Ａｌtlloughbothl4aandl4bwcrcmscparablcmixturcsof
diastcrcoisomcrs,thciroxidationwithDDQindioxancatroomtcmpcraturcprovidedl5aandl5casa 
singlcstcrcoisomcrin77ａｎｄ６９％yiclds，rcspcctivcly・Thcscrcsultsclcarlyshowthatcacｈｏｆｌ４ａａｎｄ
ｌ４ｂｉｓａｍｉｘｔｕｒｃｏｆｓｔｃｒｃｏisomcrsatthc2-position・Tbdctcrmmcthcstcrcochcmistryatthcanomcric
carbon，l５ａａｎｄｌ５ｃｗcretrcatcdwithAc20pyridinctogiｖｃｌ５ｂａｎｄｌ５ｄｍ９３ａｎｄ８２％yiclds， 
rcspcctivclylnthclH-NMRspcctraofthcsccompounds，anomcricprotonsarcrcadUydisccrniblcand 
thcircouphmgconstantswiththcadjaccntprotonarcfbundtoｂｃｌＯＨｚｃａｃｈ,provingthcprcscnceof 
6-substitucnt・lH-NMRspcctrumofl5ccxhibitcdthatitcxistsasal:１mixturcofrotamcrs､８
Dicls-A1dcrreactionofl5awithdimcthylacctylcncdicarboxylatcinrcfluxingnitrobcnzcncwassucccssful 
toprovidcthcdcsircdl6ain2996yicldUndcrsimilarrcactionconditions，１５ｂａｎｄｌ５ｃｐｒｏｄｕｃｃｄｌ６ｂ 
ａｎｄｌ６ｃｉｎ３３ａｎｄ２４兜yiclds,rcspcctively・
Introductionofasubstitucntintoｔｈｃｎｉｔｒｏ－ Ｆｉｇｕｒｅｌ 
ｇｃｎａｔｏｍｏｆ２,Zi-biindolylhasimprovedthc ORTEPDRAWINGOF19（Ｒ＝0.087） 
solubilitytovarioussolvcnts，ｅｖｅｎｔｏＥｔ２０ 
ThiscnablcdustoapplyGriccois95M 
LiC104conditionstothcrcactionofl5a 
withdimcthylacctylcncdicarboxylatｃＡｓａ 
ｒｅｓｕｌＬ１６ａｗａｓｏｂｔａｉｎｃｄｉｎ３0％yicldto‐ 
gcthcrwithnonpolarandpolaradducts， 
ｃａｃｈｏｆｔｈｃｍｂｃｉｎｇａｃｏｍｐｌｃｘｍｉｘｍｒｃｏf 
diastcrcomcricisomers・Heatingofthc
fOrmcradductsinnitroｂｅnzcncatrcfluxfOr 
lhaffOrdcdl6ai、３５％yicldOnthcothcr
hand，simUarrcactionofthclattcradducts 
gcncratedtwonovelproducts（17a）ａｎｄ 
(17b)in8and896yiclds,respcctivcly． 
露
ThPcatmcntofl7awithmcthanolicHＣｌａｆｆｂｒｄｃｄａｌ:１ｍｉｘｔｕｒｃｏｆｌ７ａａｎｄｌ７ｂ，provingthatthese 
compoundsarcstcrcoisomcrsatthcstcrcogcnicccntcr(C-6)ofthcaglycon,whichraccmizcdcasUy・To
detcrmincthcstructurcofl7a，dcglycosylationwasattcmptcdwitｈａｃｉｄｓｊｌｚｗ"'z・TY1crcfbrc，l７ａｗａｓ
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aUowcdtorcactwithNalO4，fO11owcdbytrcatmcntwithNaBH4，torcsultml8asasinglcproductm 
83％yieldAcidhydrolysisofl8proccededeasilytoproduccbcautifUllycrystallizcdproduct(19)in6M 
yicld・nlcrcsu1tsofitsX-RaysinglccrystallographicanalysisarcshowniｎＦｉｇｕｒｃｌ，whichclcarly
showsthatithasanuncxpectcd6,7-dihydro-13H-cyclopcnlano[腕"]indolo[3,2-c]acridincskclcton
StudicsarcinprogrcssonthcmcchanismofitsfbrmationandconfigurationsatthcC-6positionsofl7a 
andl7h 
lnconclusio､，wehavesuccccdedindcvclopingasimplcsyntheticlncthodologyfbrproducingvanous 
indolo[2,3-qlcarbazolesfiPomindigo・Asynthcticroutctoanovcltypcofcompoundshaving6,7-dihydro‐
13Hとcyclopcntano[ｍ"]indolo[3,2-c]acridincskcletonisdiscovercdasｗｃｌＬ
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